irrigation procedures at the Department of Neurosurgery, Chiba Hokuso Hospital, Nippon Medical School. To evaluate the incidence of concomitant intracranial and lumbar SDH, lumbar MRI was performed within the 1st week after the surgical procedure. We eliminated 53 pa tients from our prospective study because it was difficult to obtain MRI scans due to restlessness or claustrophobia or because they had undergone pacemaker implantation. Consequently, MR images obtained in 168 patients were available for study. Prior informed consent for participa tion in this study was obtained from all participants, and the Ethics Committee of Chiba Hokuso Hospital of Nip pon Medical School approved the study protocol. The pa tient group included 125 men and 43 women; their ages ranged from 29 to 90 years (mean 75.6 years). In 32 cases the chronic intracranial SDH was bilateral and in 136 it was unilateral. All images were evaluated independently by experienced spinal surgeons and radiologists.
The study protocol was approved by the Ethics Com mittee of Nippon Medical School Chiba Hokuso Hospital.
MRI Technique
Axial and sagittal T1weighted (TR 500 msec, TE 11.5 msec) and T2weighted (TR 2550 msec, TE 102 msec) MR images were obtained on a 1.5T scanner (GE Signa Excite, GE Healthcare). Sagittal images were ob tained from the lower thoracic to the upper sacral level. Axial images were obtained from the T12-L1 level to the L5-S1 level, parallel to the disc plane. The slice thickness was 4 mm for all images; the interslice gap was 2 mm. The field of view was 28 × 28 cm for sagittal images and 18 × 18 cm for axial images.
The crosssectional area of the dural sac at the lum bar intervertebral spaces was separately measured with Synapse version 3.2.1 (Fuji Film Co.). On axial images the dural sac in the lumbar spine was considered abso lutely narrowed if its crosssectional area was less than 75 mm.
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Statistical Analysis
Statistical analysis was performed with the Fisher ex act test. Differences with p < 0.05 were considered statis tically significant.
Results
Of the 168 MRI studies evaluated, only 2 (1.2%) re vealed concomitant intracranial and lumbar SDH. One was obtained in an 83yearold man with prostate cancer and myelodysplastic syndrome who suffered trauma to his head and lumbar area in a fall from his bed (Case 1, Fig. 1 ). The other was obtained in a 70yearold man with hypertension and diabetes mellitus who had hit his head and lumbar area in a fall (Case 2, Fig. 2 ). Neither mani fested neurological deficits and their hematomas disap peared under observation.
Although earlier studies reported that lumbar SDH arose after direct trauma to the hip or lumbar region, 6, 19 we suspected migration from the intracranial to the lum bar area. To identify the rate of coincidental SDH and to remove the bias of their attribution to trauma to the hip or lumbar region, we compared their rate in patients who had sustained head trauma only with the rate in patients with multiple traumas.
Among the 168 patients with intracranial SDH, 75 had no recorded history of trauma or actual injury mechanisms. In 80 cases, the trauma mechanism was known (multiple traumas in 2 cases; head trauma only in 70 cases; a history of falling or slipping in 8 cases), and 13 presented with recurrent intracranial SDH. Of the 70 SDH patients with head trauma only, none presented with concomitant lumbar SDH. On the other hand, both pa tients with concomitant intracranial and lumbar SDH had a history of head trauma and lumbar and/or hip injury. In our series, 10 patients presented with multiple traumas (n = 2) or had slipped (n = 4) or fallen (n = 4), raising the possibility of their having sustained trauma not only to the head but also to the hip or lumbar region. Our finding that the rate of concomitant SDH was significantly higher in this group than in patients with head trauma only (p < 0.05) indicates that double trauma is a major risk factor for coincidental lumbar SDH.
Of 
Discussion
Of the 168 MRI studies reviewed, only 2 (1.2%) re vealed lumbar SDH. Both patients had sustained a direct impact to the lumbar spine. None of the remaining 166 patients with intracranial SDH manifested concomitant lumbar SDH.
Spinal SDH is a rare condition. Its pathogenesis has been considered secondary to coagulopathies (including SDH arising after anticoagulant therapy), lumbar punc ture, vascular malformations, traumatic injuries, low CSF pressure, and idiopathic causes, factors that may be pres ent singly or in various combinations. 6, 15, 19 No etiologic factor for bleeding was identified in 17.3%-29.7% of these patients, and most spinal SDHs were observed in patients with vascular malformations and in patients treated by anticoagulant therapy, although this therapy alone is not thought to elicit spinal hemorrhage. 6, 19 Diagnostic MRI studies show the size and extent of the hemorrhage and its relationship to the spinal cord.
There are few reports on the concomitance of intra cranial and spinal SDH. The etiology remained unclear in the 35 previously reported cases (Table 1) . Of these cases, 3 involved patients who had undergone ventricu loperitoneal (VP) shunt placement, 31,37,42 3 cases were postcraniotomy, 26, 36, 43 17 were posttrauma, 1, 4, 5, 7, 8, 13, 17, 20, 21, 24, 29, 30, 34, 35, [39] [40] [41] and in 12 cases the SDH arose spontaneous ly. [9] [10] [11] 16, 18, 22, 25, 28, 30, 38, 44, 45 Leakage of intracranial SDH fluid into the spinal subdural space may be involved in patients who manifest spinal SDH after VP shunt placement. Low CSF pressure is a risk factor for spinal SDH 13, 15, 26, 43 in the absence of intracranial SDH extension, and low CSF pressure syndrome elicited by the overflow of CSF in the VP shunt may result in concomitant hemorrhages. 31, 37, 42 As all spinal SDH in patients who had undergone craniotomy were identified within 1 week after the op eration, 26, 36, 43 these hematomas may be attributable to the gravityinduced downward movement of blood from the cranial subdural space. However, no earlier reports identified concomitant residual hematomas in the subdu ral space and the cervical or thoracic spine. Therefore, low CSF pressure due to excessive surgical CSF drain age may have played an important role in the develop ment of spinal SDH. 15, 26, 43, 46 Spinal SDH after craniotomy without intracranial SDH has also been reported. 15, 23, 26 Rader 32 suggested that a sudden increase in abdominal and thoracic pressure may rapidly elevate the pressure in the spinal vessels crossing the subdural and subarachnoid spaces and if CSF pressure fails to immediately buffer this force, vessel rupture may ensue. Under that condition, spinal SDH may be provoked without migration of intra cranial SDH, and low CSF pressure due to its excessive drainage may give rise to simultaneous intracranial and spinal SDH. 10, F -VP shunt L3-S2 op good * AA = anaplastic anemia; ACD = anticoagulant therapy; APD = antiplatelet drug; H = head; L = lumbar; MDS = myelodysplastic syndrome; NR = not reported; obs = observation; punc = puncture and aspiration of hematoma; Tx = treatment.
Others 1, 4, 5, 7, 8, 13, 17, 20, 21, 24, 29, 30, 34, 35, [39] [40] [41] have speculated that in some of their trauma patients the spinal SDH migrated from the intracranial lesion because the intensity on MR images was the same for both types of hematoma. How ever, the mechanism of migration of the intracranial SDH through the membrane remained unclear. 4, 24, 29 While it is difficult to confirm migration of the convex SDH from the intracranial to the lumbar region, the migration hy pothesis is strengthened by the observation that the in tensity of the concomitant lesions was the same. Also, if their concomitance is indeed due to migration, we can expect that many patients with intracranial SDH harbor concomitant asymptomatic spinal hematomas. As SDHs tend to coagulate quickly or become encapsulated within months, their gravityinduced migration to the lumbar re gion appears unlikely. In fact, in our prospective study of 168 patients with intracranial SDH, only 2 presented with concomitant lumbar SDH. This weakens the case for migration from the intracranial to the lumbar space. Others 6, 19 have suggested that lumbar SDH is the result of direct trauma to the hip or lumbar area. To identify the incidence of concomitant intracranial and lumbar SDH, we separately evaluated patients with head trauma only and those with multiple traumas. We found that no patients with only head trauma manifested concomitant lumbar SDH, suggesting that in this group there was no SDH migration.
In the 17 previously reported trauma cases, 11 patients had slipped or fallen, 3 had fallen from some height, and 1 patient was involved in a traffic accident. In those cases both the hips and head may have suffered trauma. Of our patients, only 2 pre sented with concomitant intracranial and lumbar SDH and both had a history of direct trauma to the head and the hips and/or lumbar area. As none of our patients with only head trauma presented with concomitant lumbar SDH, concomitant trauma to these areas was significantly related to the concomitance of cranial and spinal SDH. We posit that double trauma due to slipping or falling was a major mechanism underlying their concomitant SDH. Of 12 previously reported cases of spontaneous SDH, 5 (42%) involved patients with a bleeding tendency; 3 of these patients had blood dyscrasia, and 2 had been treated with drugs that can affect bleeding. 9, 11, 18, 38, 44 Interestingly, among the 17 earlier trauma patients, 7 (41%) also had a bleeding tendency, 1 presented with blood dyscrasia, and 6 were on drug therapy that can affect bleeding. 7, 17, 20, 29, 30, 40, 41 The patient in our Case 1 also had a history of myelo dysplastic syndrome and hemorrhagic diathesis. Russell and Benoit 33 reviewed 58 cases involving patients with spinal SDH and found that in 16%, SDH occurred after anticoagulation therapy. According to Khosla et al., 12 he matological disorders and trauma account for about 84% of spinal SDH, and spontaneous spinal SDH are often as sociated with the administration of anticoagulant therapy. These observations suggest that in some patients hemor rhagic diathesis may play a role in the concomitant devel opment of spinal and lumbar SDH.
Spinal SDH can be managed with direct surgical re moval, aspiration by percutaneous puncture, or observa tion. Of 29 earlier patients with posttraumatic or spon taneous hematomas, 1, 3, 5, [7] [8] [9] [10] [11] 13, [16] [17] [18] [20] [21] [22] 24, 25, [28] [29] [30] [31] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] 11 had undergone surgery, 2 aspiration by lumbar puncture, and 16 had been placed under observation. In both of our pa tients with concomitant asymptomatic spinal SDH the lesions resolved spontaneously with conservative man agement. Lee et al. 24 reported that their 4 patients with mild symptoms of spinal SDH who were placed under observation or underwent lumbar spinal puncture and/or drainage of the hematoma recovered completely within 3 weeks without permanent neurological deficits. Domeni cucci et al. 6 documented a good outcome in 29 (94%) of 31 patients with spinal SDH whose neurological status at the time of admission was satisfactory and in 3 (16%) of 19 patients who had severe neurological deficits. In the presence of acute deterioration and severe neurological deficits, emergency surgical decompression was recom mended as the best treatment option. 6, 19 Conservative management is appropriate in patients with mild neuro logical deficits and progressive improvement in the early period. Lastly, in some patients with stable deficits whose hematomas are located dorsally with moderate extension into the lumbosacral area and no bleeding diathesis, per cutaneous drainage may be the best treatment choice.
We found a coincidence of several lumbar diseases in patients with chronic intracranial SDH. In earlier reports on the general population, lumbar spinal stenosis was identified in 17.3% of those examined; 21% of asympto matic individuals between 60 and 80 years of age mani fested lumbar spinal canal stenosis. 3 These findings sug gest that asymptomatic and coincidental lumbar diseases have no effect on the incidence of chronic SDH in the lumbar spine. According to others, 2, 27 there is no definite correlation between the degree of narrowing of the lum bar spinal canal and the severity of clinical symptoms.
Our study has some limitations. In some cases, the patients' memory or clinical status precluded the acquisi tion of reliable information on their trauma experience. Also, we included only patients with chronic SDH. Al though none of them presented with acute SDH, other authors 1, 8, 9, 16, 18, 24, 29, 38, 40, 41 have encountered patients with concomitant SDH who did. Because we did not acquire brain MRI scans, we could not compare the intensity of the intracranial and lumbar SDH in our 2 patients who had concomitant lesions. Furthermore, the findings with respect to the postoperative lumbar MR images may have reflected surgical effects. The issue of a possible relation ship between the clinical symptoms of lumbar disease and radiological findings is currently under investigation. Moreover, in this study, cervical and thoracic MRI were not performed. A more exact result may be achieved if cervical and thoracic spine studies are also evaluated.
Conclusions
The concomitance of lumbar and intracranial chronic SDH was rare in our series (1.2%) and was observed only in patients with a history of direct concomitant trauma to the head and the hip and/or lumbar area. None of our pa tients with concomitant intracranial and spinal SDH had sustained head trauma only. This suggests double trauma as a major mechanism underlying the development of concomitant intracranial and lumbar spine SDH. Other risk factors may be hemorrhagic diathesis and lowCSF syndrome.
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